Purification and characterization of a substance P-degrading endopeptidase from rat brain.
A novel substance P-degrading endopeptidase has been solubilized with Brij 35 from a membrane fraction of rat brain and purified by a procedure involving DEAE-cellulose chromatography, hydroxyapatite chromatography, Sephadex G-100 gel filtration, and Mono-Q HPLC. The activity of the degrading enzyme was monitored by measuring the disappearance of substance P by means of a bioassay and HPLC. SDS-polyacrylamide gel electrophoresis under reducing conditions of the enzyme gave a single band corresponding to a molecular weight of 58,000. The molecular weight of the enzyme was estimated to be 55,000 by gel filtration and the optimum pH for its activity was 7.5.. The purified enzyme cleaved substance P at three bonds, Pro4-Gln5, Gln5-Gln6, and Gln6-Phe7, in the ratio of 2:2:3. EDTA, o-phenanthroline, and p-chloromercuribenzenesulfonic acid strongly inhibited the enzyme, while diisopropyl fluorophosphate, E-64, Z-Gly-ProCH2Cl, phosphoramidon, and captopril had little or no inhibitory effect on it. The cleavage of substance P by the rat brain synaptic membrane was also analyzed under the conditions with or without these inhibitors. The inhibitor-susceptibility of the cleavage sites suggests that the present enzyme, together with endopeptidase-24.11, is involved in the degradation of substance P in the synaptic region.